Docket No.: 2336-234 PATENT 
IN THEMJNITED STATES PATENT AND TRADEMARK OFFICE 

In re Application of 
Seong Ho SHIN 

U.S. Patent Application No. Not yet assigned 
Filed: Herewith 



Confirmation No. Not yet assigned 
Group Art Unit: Not yet assigned 
Examiner: Not yet assigned 



For: SPINDLE MOTOR AND MOBILE COMMUNICATION SYSTEM USING THE 
SAME 

CLAIM OF PRIORITY AND 
TRANSMITTAL OF CERTIFIED PRIORITY DOCUMENT 



Commissioner for Patents 

P.O. Box 1450 

Alexandria, VA 22313-1450 

Dear Sir: 

In accordance with the provisions of 35 U.S.C. 119, Applicant hereby claims, in the 
present application, the priority of Korean Patent Application Nos. 2003-0022070 and 2003- 
0060882, filed April 8, 2003 and September 1, 2003, respectively. The certified copies are 
submitted herewith. 

Respectful]/ submitted, 

LOWE^UPTMAN GILMAN & BERNER, LLP 




M^njamin J. Hauptman 
registration No. 29,3 10 



1700 Diagonal Road, Suite 310 
Alexandria, Virginia 223 14 
(703) 684-1111 BJH/etp 
Facsimile: (703)518-5499 
Date: January 2, 2004 




This is to certify that the following application annexed hereto 
is a true copy from the records of the Korean Intellectual 
Property Office. 



m 8! S m. 

Application Number 



10-2003-0060882 



m s y m sj 

Date of Application 



2003 09S 01 si 

SEP 01, 2003 



2J 



Applicant(s) 




SAMSUNG ELECTRO-MECHANICS CO., LTD. 



2003 y 12 



10 



COMMISSIONER 




lolfto060882 <&7\: 2003/12/17 

[AHH9] ^6]#S!AH 

[31 EI^S] ^81 

[ ^ <M xH ] ^§|§§ 

0010 

[ISaW] 2003.09.01 

[^*f|^§^f|] H02K 29/00 

[B82| SSI] HEi g! 3 2 EH 8 OISS^I?! 

[m-goj g = Spindle motor and mobile communication system using the 

spindle motor 

[g^j Oj] 

[93] ^££21 ^^ISIAh 

[#§!ei3H] 1-1998-001806-4 

rcHBieii 

[S3] ^©iaejMieuoii^ 

[CHEI2J3H] 9-2003- 1 00065- 1 

,01211! 

[SSflSS^eiS] 2003-045784-9 

[&s°i sjss^i] 

[£S°I S^SJI] SHIN.Seong Ho 

610610-1069615 
449-846 

[^^] s^is seiAi ^xie g^aiEi 1168SXI siccus ^sxiomi- 

M 51 4# 101s 

i^m] kr 

[S^S] KR 

[esigfi] mm 

ItSISlSl 1 0-2003-0022070 

[SaSXH 2003.04.08 



[§§AHf|] 



34-1 



10^0060882 
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[§¥A1W] 



^djseiMieuoii^ (21) 
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14 3 14,000 m 
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1. fi^AH- SAilAH(£S)_m 2.^<M^ggAH# & § £^ 
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£ ^-g- * ^fl-g-tt 7fl<?l-g- oj^A] 71 7l» 7flAltV^. 

^3 S.E^ ^5.71^:4, ^71 2]S7l^o]l -g^S]^ # Y^fl^i, 

ZL vflJf^ 3^ 7}^}?]] #<$S\±= *K-^*h <#7) A^ES] s\#X\ 4£Eo)| cflSfl 

^l^H £*H* f^*H 3^3*f ^7l^> £ ^7l A>s B ofl o^jj J2^£) fe ^ 0.3L 
WS°llSr ^H7> ^Eflol^-o] ^WlsjzL, *>^-^ofl^ #7l*}<4 a|..g-g. 3 

# ^7.>7l^# iHW^^r n>Ht1lB7t- T^l^fe SEj* S#*H ^€4. 

[tfiJES] 

S. 3 

^s}-7l, =S}-o|tH , 3.B] 
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S.Ei ^ ZL S-Eil- aj-g-tr °lW-tl7l7l {Spindle motor and mobile communication 
system using the spindle motor} 

£ l£r ^Hfl 7]#ofl Sltb 7flol-g- °l^f-4j7l7l # 7fl ^ O.S. S.^ ^ 
£ 2^ #Bfl 7l^ofl o]^- =B}o]^-g- se^I- iEAltr 

£ 3£- 3tr ^# £E]2l ^ o. £Alt v icf^ £ . 

£ 4^7 £ 3<=H1 S.Bi^ «-^A>Al£. 

£ 6€" £ 3^1 S-Ei7> Sfl-g-^ 7fl«?l-g- °l^^l7l7l^ ^ -g*H* £Al^ A>Al 

50, 60 : £-*fl 58 : *J*H 

70 : c]i3 J^sH^ 76 f 86 : ^ <y 

78, 88 : ^Ei^oj^tL 80 : fc|iH-§- t]^EL =e}o)u] 

100 : -2i3flS £Bl 110 : s}-^ 
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10: 




10060882 



#^ 2003/12/17 



120 : A]:SE 



130 : #71*)- 



140 : 5.B) 



142 : n>zLvi)E 



ik*$-8r €^r^^ ^^3t ^^Hr c^^aL JEieHtfi-g- ^.g. s.Ei ^ ^ £Ei§ 

5a°-°i , ^ ^HI^l 7l^^f o]^^7l^ ^cfl-g- ^#Ei<y i^H^- ^o] clef. 

^ ^ aI— °i , ^^#5j-7l^ *^-7l^ofl^W-Ei #5j-«i^: ^o)e]^^- 71 

IT, 91^]^ 7]*g-, 7}^, ZLSlJl ?«3Ci 7l^ ^f-o] ^7>5]o] fJ-^JI ol^ ^nV C>q Ef 

^7fl^ ^-^^JE. ^Al^Kr 7fl«?l ^^7l7lS ^*}JL $14. 

^V^ofl trftq- 7>^^ &°Bj t ^ofl ^ ^ ^ 7 fl^-*|^Ji ^2002-4620S(^^j: 

3}-^ DflfiE) ?}IL^ A>-g-§>^ O]^- #S}-^;^7l)^ ^ «>Sq- ^-O] ^-tfl#5|-7)ofl 

^71^ f ^JjLs} %^j7^ ^ ^7j]^-^^iL 7112002-4620S1- 

4^-4 £ l£- #efl 7)^o\] o]*V 7 fl"?l-g- °l-S-*^l7l7l# 7fl^o.S. 5*1 $ 
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<21> *W £o] ^2fl 7l#ofl SR> 7fl<y-g- ol^Al7l7l<y ^tfl^Sj-y} (l)fe <H 

^M^SMU)^ ^ls.s] ^>Al7l^ ^ls.e|7l-H(2)S ^-wl^H, ^tfl^5}-7l(l)^ 

^1S.&17V^(2)^ S]*H ^^BKlDM- H^Ei(12), SE-b ^lt^Ml^US)^ cflolE^ jsl^o] 

7Hr*}t}. 

<22> ^ ( u\}3.Z\?}B.(2)°\) S]^H M#5*7j(l)^ pflS-el o\) ^ z\]o]B\ 

# ^^^2}"7l(l)ofl 7U>«" ^ &<H, ^^EKlDM" H^Ei(12) f-6fl^ Sg^V 

<23> ^W°V, ole^ 13 flS.B]7l-=(2)^ t-flolE) T^-g-^o] <^ti>^ol CDM- ^JEL^ ^3<i «1*H 

^*}7fl ^]£^7> ^Slol£ 7>^*V t|o}E^ -g-^fHl^ ^7^1 7> ^cf. 

<24> 1-^, ojl- M*}7] MP3^ <£^ 7 1^ -§~g-*} 7 l.E ^)^, ZLEfli *] 

<25> ^*V, v{\3LZ\7}E.(2) ?t<L5L±r &<$#°M ^4 ^ €• -§-^ HH^-I" S.^ 

<26> 6>^rB] f v]}3-£\7}EL(2)±r CD^ S}i=t] ^3°fl 7>3 o] JL7}91 o] ol o_o} f oje] 

<27> X3fl£E|7>^(2)^ ^HS. #^>al CDM" t^^iat ^^^M 

(1)^1 ^-g-^H **Rr °]-fr$= CDM- SV=c^H* ^SRr =5}oltf|^ a.7l7> ^cfl^ 

^-7)(l)ofl til*>c^ tflc^l 3.71 nfl-g-ofl ^tfl^7l(l)o|l ^7} #7}^<5>7l nfl-g^T}. 
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<28> Ole^ V]^3_ ^o]v]±- ^Aj-^-f-O] ^Jg-g- £^2] 37l7> ^^SfS]^o): t)^a 

^tn^7l(l)ofl ^-g-ol ^- 7 >^^cf. 
<29> tiV^, Cl^3 J=eWhH ^£1^- CDM- 5}£tli3fe Ofl o] 7^ -g-^o] ^ 7l 

7>WHB(GB) ?M 3711 ^7>£l^^«> ( 37l^ £.*13J ^^Tfl ^0>^] J7 & ? £ ^ 

Ibn 371 7} 3 ^o}^ ^tg-oltf. 

<30> nJ-2M, CDM- *>=C1>!3^1 37l^ 2)-6>^^n> ^ o| 37] - 0>^^ ^tfl^ 

7l(lH) ^-§"*>7l7> l-7>^sr>3.S ^tfl ^41-7l(l)oll CD^- 5}=C]iaf ^-g-^ ^ 

<31> o^H, £Al^ %Vj7*H HV<4 i^s. s_^6\] clival ^>Afl«l 

£ 2^ #Efl 7l^ofl cq^. di3 ^Ol^-g- ^§ £Al^ ^£.3.^, £ 

Al^ tij-sf £oj se-1^ ullol^l- ^7l^f 5Hr H]3#ell °1 H(DP)^, c-113 

#b!HH(DP:H -2^=1^ ^0^(20)4, E] (20 W ^MilS. ^*7>^«|-7fl ^*lsqfe a) 

= S(S) 3?, a>s;e(SH1 ^^s]ol 3*1 5}^ 3LEi(30)JL ol^^^i^. 

<32> o^H, 2.E^ ^^Jl^S- 7H1^1 -g^^Md, ^ , ^^1^1^(20)^- 3«H 

t^^M ^7>7l^^- ^^A]7l^ s^(22)ss)-, S<H(22)7> JI^Sl^ (24) £ ^(24)^1 
Ml^^^ 31 -g-^ ^m«lH^(24a)^.S ol^-ol^cf. 

<33> ZL^Jl, 45S(S)^ ^im«lH^(24a)Sl vfl^oil ^^7>^>7fl ^*l£M, ^^l 

dl3#eflolB(DP)5+ nJ-*l*Hr ie^B«!H^(24b)ol i§*l€4. 
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<34> c^-g-, S.EK30)fe ^)°)t\(20)2\- %*§£\S.^ 4 = B(S)2] 

J7^^^£)^ f t }r£ ufl^o]}^ sfr 7 ] iUflo]E^(20)^ S<H (22)<^^ iH^^ ^7>7l ^ 

^ #J:3}-g-sH 3.£|(30)» 33l*l7lfe 'St^HJS! n>^Li4lB(32a)7V -ga^th 

<35> olnfl, ^.EK30)fe B]7> c]i3(D)t JL^M^ - o}- 

3^(34)^- €3M!-(32)ol ^-wl^cf. 

<36> ^^H, SLiHfe ^3M-I-(32H c^a(D)7> <y:3j-s|^ S.e](30)^ ^Bflo]^(20) 

^ ^S^-g-^l Sl*fl SE](30)7> A]:HE( S ) t #^o.S sj^i^Tfl s)<H clia(D)f 3l4r<L3. 5\ 

<37> 5H D i, ^^S. z]-Z}-o] a7 ] S 0]§H i^^-71- 

^^371* ^)sH^ ^£1 ZL H7lf ^^^71^ tfl^l <H3£ §-*fl7> ^4. 
[^ol o]=^> ^ 7 ]^ 3^1 1 
<38> £ i^o. o]2f ££r g-^^g- n^}7) ^ 0_S^, tq^H ^efol^o) 3 

7]7> 7fl<el-§- o]^Al7l7lol ^tfl^a^H 3-8"€ *r SiS."^ n>ZLl-1lH7> 

<39> ZLE|J1, ojE^V i^-i- S.E]# ^-g-*V =e}o]^^- 7 flo}-g- o] -g^g- A] 7 ] 7 ] o] ^ ^ 

^7lofl *fi-g-*H ^^7]o] c-flojEi ^^--g-^-i- ^Al 7 ]7l fl^o] cf^ -i<-*Hc]-. 

<40> ^71 *V 4^11- ^*>7l -g- ^ofl Uf^. i^-i- S^TT, 5]5.7l^raZf; Aj" 7 ] 2jS 7 l 
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tt 4^ ^ ^ °1 ^#3^ °l^te]Hc| 2^-4; Aj- 7l 

^ #7l A>^Hofl <S*fl3. -H^S)^- %SL£. #^<>ll^r t)^EL7} 9}^$^ ^]}o)M.o] ^tij^Jl 
, ^Hf^l^r #7}*}Q #Jr t}^ 5\£ ^7>7l^-§- ^A^lfe 4^11 H7> ^13^ 3. 

<41> H>^^ ^ ^lO^, ^7} ifl^ofl 

<42> l^S} W>^tb 4€- ^^.S.^, #71 *\^°] tfl^^^l *g^£)*r Aj-7] o] 

W#3J±<a ^.oj^j. ±^s. -fMIS :n<y-g-^H ^#tb 3H1 

<44> M}-^ W>^^- Cf^ S.^O.^Al ( # 7 ] p^vilH^, #7] S-E^ ^JfT^ofl 

<45> H>^^ 5E #7l n>ZLVilH -g^^r #7l SEi o) ^Jfigofl 

^oj -g-^sjol 7>^ol 7^5] £-1=. 500nm ^ lOOOnm^ H7lS °l-f-<H*l^r ?Hl 

<46> t£tgo]l n^s. SEiS] t}^ ^AH1^ ( S)S.7l^4; #7l 5)^71^^] Jl^*l 

^#.°is. ^ *>4-^^-; #71 *Fi^Hl si^i 7>^^>7il #^£l^ #7l 4=E 
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°1 ^J^MM °]^te]ti^ ^1^; 

ofl <H3l3L JL^S]^ £ O.3. WS<H1^- c]a 37 | <£3)-£)ir ^Efloj^-o] ^tJ]i]jl, ^>«-^^^ 

<47> ^ofl rc|-s ^= £Bl7l . 7fl ol^. ol^A]7l7l^ ; EflolE] <a^^l«q- ofl^ 

a^H 1 "* ^«l*Rr £ -^"71 tfl*J-£M cflolB] 7^-g- rq^a» ^^l7lfe i^l: 

-2-^7} n>^^ ^^-oltHl- 
<48> a o V 7 ] i^S- £-*)l<2] S\S,7}^o\] ^j^^AS ^H)^ ^5.7)^4, o] S\S.7}%^ 

ofl JL^^^S)^ ^§#^ «-7flS ZL 4£E 7 } 7>^7fl ^S\~ W 

# ^ °1 M^^l ^a^s)^ oiag-a^ajina s)^, #7l *H-33 

^l^tb ^71 ^S7lJ&^ ^-f-ofl -g^SM £^11- S^fe ^7l7>> g #7] 

4SBi <a^lS. -H^tt ^Hf^m t)^EL7} Q^^o) ^*}S\jL 

°flfe ^7l^£4 ^Jl^-g-^. sH 3*1 ^7>7l^^ t^Al 7)^ P>ZIvflH7} 

<49> £ wl-^tb t!: #71 ^^-^ ^ 7l3flS.# 

<50> £ ^ol 4^-31^ S.^jO.^A-1, ^"71 7fl<?]5l ^Ji^7> 7}^*M , 

«?! jL^ol ^^.IH^-7> 7f^*V PDA"?! 3H1 5U4. 
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<5i> ti>^^*V g= 4^ Jf^o.^. #7l ^lfe ^tfl-g- ^^o] ^ofl 014. 

<52> . *\^f(V ^SLS,^ , #7l T^HS-SMW^ ^>7l7lS.ofl S^o} 

<53> ^. W>^tb f^JiLM, #?1 q^H^^oltH^ ^ofl cj]^ %SL& ^ 

#*>xr t^i37f ^-g-^TT ^^HJEL^ol^o] ^oll olcf. 
<54> «>#^^: SL cf-E- , #71 t^H^eM^ #7l £.*||<*|- ^7flS. 

£.*||«q.iflJM| 7.>-B-#7fl ^s)^, ^sq^s. WHfe ^4 ciMEi-i- 

<55> ^ofl nfs 2.^7]. 7fl o]_g_ 0 ]^A]7l7l^ -^HItt, eflolE-1 <y 

^#*1^ ^S^RM- ^-w]^ £*q * #7l ^Hl i-fl^sH dloiE-1 7-1^-g- C]A 3 | ^ 

^I?1tt S.Bl7> n}i££} cl^H JElBHal-I- 5L^H , 

<56> A o > 7 ] £ Ei^ M.^21 5)S7l^l O.^ ^5)^ S\S,7)^S[, o] S\S.7)%^ 

o)} Jl^^lS]^ ^#°JiL ^ SR^S*)", #71 ^V-f^^l 3# 7>^>7ll ^^Tr ^>HH4, 
#71 Atsrj^ Sl^Al *>^oll cfl^fl -gr^-g-l- a^ec] 21^* ^ ^#3^r 4 

^3 ^ ^ °1 ij#£l^r ol^^ElH.^] 21^4, #7l ^V-f 

^ ^1^4 #71 S^l^S) #-*fofl ^l^M £^11# ^*><^ ^#51^ #717} ^ 

#71 A>HH<>11 <M3- JI^S)^ y A°-5L #-f-^^l^ ^^3-7} ±=- EjEflol^ol ^-WlSlJl §f 

^-^^1^ ^7}7}S\- #31*]-g-,§- §H Sl^l ^7f7l^# ^"^Al 71^ P>ZLVilH7> ^1 £ SB}* £ 



34-11 



10^30060882 %^ 2003/12/17 

<58> £ 3-g- ^- ^<*ll ^-i- s.X\& ^^-^^ol ji, s. 4^- £ 3^1 J£a] 

Q 2*H^ ^-«flA>Al£S.>H, y>2} ^ofl ^tt 2^(100)^ 5] 5. 

7]^r(C)4, S]^7l^(C)^ -g*]^ ^>-f^(110)4, ^V-?-^(110)^ 

2)^7l^(C)^ ^Jf^ofl ^*l£)<H ^7>7l^^ *H§Al7l^ ^7l^>(130)» S^Cf. 
<59> <^7)*\, #7l*Kl30)£: S^(134)ol ^^]^ ;g <g#( 132) o] aJf^sH 

^^M, ^^^^ s ^(i34)ol 2)5.7l^r(C)^ s^sH 
<60> oH, ^7l7>(130)^ ^^^(132)^1 ^^(134)^- sfi^H # 

<6i> nj-^, #7l*Kl30)^r S^(134)o] ^<3#(132H1 $\QS\7]^ ^S\B.S. ^-g- 

<62> 74]^«fl^i , ^-^o]] o}^ S-EKlOO)^ ^^(110)^ vfl^ofl -#oj£H 3 -§^> 

¥*>7fl it *1 3 45B( 120)1- if-W. 
<63> ojnfl, ^o.^( 100 )^ c^f^o)]^ A>HH(120)^ S^A] n>^^ #^71^ ^ei^H^H 

^(112)ol i§*l£H, ^-f^ (100)2] A>HH(120)^1 ^^l^r 



34-12 



10^30060882 #3 2003/12/17 

<64> ol^^ ^0.^(100)4 *>HB(120H ^€ ^(f)^ ^M^l- o] 

#&|J±^ s)^(fM; 

<65> o^H ( 5Jl^(f)# ^*Kr ol-fHfr ^^*>^, S"HM| (100)4 ^>HH(120)7]- 5E|^-(f )ofl 

<66> u>^ > ^o.;g (100) cq ifl^ofl °l&ltb ^4 sWf)°l ^V-f^UOOH :el*1HH 

^ 3^, ^>HS(120)^ 5>l^^«fl ^4 3T}n}.(f)ol A>HH(120)7]- Jl^Wfl 

<67> o]2f ^ 3X|nl-( f )^ ^>-f^](100)^ EE^ A>HH(120)a) iq^ofl AjlH^O.^ 

^€ ^ Sa^f. 3^1+, Aj. 7 l H]nV (f) ^. ^o.^ S i=. Clt<H *>-f^l 5E^r A>H. 

<68> £ 5^r A>H.H(120H1 S]n]-(f)ol ^A^ ^ c^H- s-o^ iAjt!: ^3., A^E2| S] 

^ofl n)^(f)ol ^]^S]o| ^-Efll- £A]^>ji oicf. rrfeJ-A^ H^r 4 = S7} ^ 

^Hl £}*fl .H^o^o} ca^-o. ^. ^ ^^-Al7l^ 3r]^ol 2^ ^711 JE. 

#°\) ^<£*M ^ 5£-<^, ^^M- ^.g. <g^-§ ^ oi^ ^-^-i: *fl^M}. 

<69> CfA] T^l^flA^ ^ofl o}^ ^= S.EK100)^ ^€ ^7l^(130)S|- #5L 

<70> ojnl], (140)3] ^-^ofl^ c]i3(D)f ^E-i^Rr ^^^^ ^^-(144)7> ^5]^, 

SEi(l40)^ ^^(144)^1^ ^E^^ c]^H(D)7> ^SlTll <L>^^ €3M1" ^ 
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<7i> S.Bl(l40)^ ^^^1^ ^7l^>(130)^l ^>7l^4 #3: ^-§-*H 5.3(130)* s] 

#*Hrr n>ZLMlH(142)7> n>£sM, <>1 &| t!: ^>HV11H(142)^ nl^]^ -g-^ °l^7} ^ 
(140)2] ^-f-^ofl ^^SlTlM- f^l-sH ^^^Cf. 

<72> olifl ^-g- -f-frl-o} n>zLvilH» ^^ilH^ S^-fr ^^Hr «K1 3 (binder ) 

-H ^-S. <y*>^ ^AV^c,] 7i*}S]u|-, ti>o]tl-ll- A>-g-3r>^ ^r7l nfl^-^1 ^Zl^E £>] ^£7> ^o}*] 

<73> P>ZLVilB(142)^ ^2] ^f- ^Efl# ol=.7fl£l^ ) o]^ o>ZLUllB(142)^ 

^7> 2|^5)-5]H, SE^(140)^ ^^2}-^4. 

<74> ^7]^, ^7]. ^iSHel P>ZLV)1H(142)^ ZL <?]SH *f ^ £7}- ^0>7^ *>^o] 

^^-slu^. JjL*|)6f| n]f;}a) ^sM^s]^, ^(140)2] spjLig ^d\) ^cfltr ^ <£2] 

4^M1H(142) -g-^ol o]4flSl7m- ^a]-£]o]o) *H , ne^l ^}n.^(U2) a 
71-i- 500nm ifl*l 1000nm2] H713. ^*H°> tr^f. 
<75> o]e^ S.E^(140)^ S.Ei(100)2] ^afl ^o]s. £j. 7 j £ 3 ofl 

H>2]- S-E^ (140)21 ^j-Jf^, ^^(HQ)^ ^-«.^o] ^^t 4)*K£-i=- 

<r SU^, °l^r #1^" ^^MItt *>-f 33(110)2] ^f^ofl nl^ltb ^ ^Sful, 

=L $]°\] ol%s}-#sl s|^-(f)-i: *Hr-^(110)2] Jl^HH^ 
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<76> ^ | u}^ Jf jr I44a^ , S.Bi(l40)^ #^ nfziLilH(144a)^ 7}^1 

°)z>}^ ^^(100)3f ^-§-5]^, °l*}<q JL^s\^} ^3*1 

<77> o}9± ^o] s.Ei(i00)^r SeKhoH ^i3(D)7} ^ 3 S7l 

Ai ol7m €^M1 €71^(130)7]- 7>Sj.5H ^7>7l^-i- 'iHH ?H , °lS. SB) 

(140)3 o>zlv|1b(142)7> €7l7>(130)Sl ^7>7l^3l- S.B](140)1- Jl^S ^€^1^1 

^. 

<78> ZL^lg, SBl (140)011 <^ V € El^£l(D) ^Al JL^O_S. J^S]^^ t3l£Al^ &<£o\) <>) ^ 

^ C1^3(D)^H1 t-lHEi-I- 7l^>7lM- 71^-^ t-flolBH- ^-^1 - ojc}. 

<79> ol^H ^-O] ^tgofl o]^ SEi(lOO)^ ^7l7>(130)i4 

^KltflE (142)7} HV^-^ ^#^BflS ^^JL, ol^-s|.S.e]ti.^ 5q^-(f)oii cq*fl a>h^(120)^1- 
*}-f^(110)°l JI^M^ Q^o. ^ S ^^o] £3.71^. ojcf, 

<so> ^ ( o]^ ^ i^lr S.e-1(100)# c]i3 ^ojwH 7fl^l-g- ol^f-^l^l 

^f-S-^ t= 5a^, £ 6£- ^1 &| *} *}-M» £^o.s^ t £ 6^ £ 3^1 ^ 

1- S.E-l7> *fl-g-^ 7fl<y-g- 0l^Al7l7l^ ^ ^^Hll- £Al*V AfAliolcf. 
<81> 0.€\JL, 5. 7-£r S. 6^1 cl^3 =5l-o]^o) ^.^ f^io]^ £ 8 £r 

£ 6^1 S>1^1 H£l-o]tH ^.a. ^Al^l- £A|*V ^^JEojt}. 

<82> ^tgofl o^, £ 6tt 7ll<>l-g- ^^^17171^1 ^ aflS.^ 7R> J±^5Ha ^^7]^r 5. 

Al*>^o.^ ( oje^V *d\^7}o\] i^s. 2. Ei (100)1- c^S. =e}olwl(70)l- 
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<83> ti>Sf £o] $-v]\#$-7)±r ^-tl-g- p>o13(54)^, t^c}^\ og _g. 7lsJ|JEL(52) ^ «fl 

^El(B)» 1Mb ^]1^)(50)S oI^o^d^ ol ^1^-^1(50)^)^ ^*]-g- ^^(64)^1- <^ 
SA]%>(62)^ *fl2£ 31(60)7}- Tfll^l (50)£] JL^-*f (56H1 tl*l(66) *J*H* 

4. 

<84> ojnfl, ^1^-^1(50)^ ^^ofl^ v)+3. B.^o}*](70)7} ^^tt ^^(58)7> 

<85> <^7H, £ 7^- #JI*}a3 cli3 ^5l-ol^(70)# -M^*}^, J=eH«U70) 

^ ^-o] v]^b. ^-s}o]^( 70 )^ ^01^(72)^, ?floli(72)^ *pf6fl ^S-^^rCC)^, 
s)S.7l^-(C)^Hl ^-^<H1 5LEi (100)1- i^-tjrcf. 

<86> ZL^Jl, S.Ei (100)^1 tf-Mfe 7>7l7l^-ol 7 >W ^Tfl C^5L(D)7> Jl^^^l 

H^l^r c^H(D)^ tflo]E^ 71^. ^ ^#S>^ 7>7l^^(76b)# ^Mc|(76a) 
* ^°j(76)°l -£*]^c}. 

<87> *V^, 3| 5.71^(0^ ^^ofl^ ^^s\-7)2] ^1^^)1(50)^- ZLef-^^5l£S. ?fl°li(72) 

^ £]-^5L ^(78a)^g- gxr ?m*\)°}^(78)7} <?]Ei afl o| ^ JjL( 78 )o,] ^*fl 

^-^1(50)^- ^^3. =efoly.( 70 )^ o1He|1- Jr^- ^ 

<88> ZLS]J7, 5)3.7]#(C)S] ^H^l^r ^l^H -E.e|-oltj] (70)o]l ^o) 7>«fl^l^ ZL 

W ^ ^*fl^ ^*^«-7ll(73)7> n>^5lcf. 

<89> o]Sf ^-o] ^-A^ =^ol^( 70 )^ £ 6°fl ^-ol *cfl^lS|-7l^ *fll£- 

^1(50)°^ t7flj5L n>^£l^ ^11^.^ ( 50 )S.«-El SJ-^ol 7>^*>H, ^Alofl^ oiE^ 5(1 01^(78) 
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1- ^11^1(50)^ *\}o]6]) ^<y(76)Sl #e^olD](76a)sq- *>7l*llJ= (76b)7> 

<90> ^--E, c]^H(D)^l tflolEil- ^-fofl^ afll£.*fl(50H] 7l3fl^(52)» o]-g- 

^71(64)5. ^S}^ ^rf. 
<9i> ojnfl, cHo]b)^ 5? 7flA^ ^(78a)^l £)*fl *Hl-g-*H(50)^ #713 9Je1 

3floli«-(78)* 

<92> ^ ( ^Bfoi^( 70 )i- 5. 7^ ^e) £ 8^1 ^i-g- =el-oiHi(80)S ^ 

* ^ °1^ ^t^fi-g- tq^H =^1^(80)^ -H^€ :n.^l°l^(82a)2l-, 7fl3]5^ 

7fl3jHH >,(82b) ^ Jl^?Hol^(82a)Sl ^-f°ll ^^1^^ 3^-7l#(C)* S^tbt}. 

<93> HBlJl, s|3.7l^(CH -M^l^fe £ ^^1 Sit!: ^§ £Hl(l00)^, i^l- 2.EK100) 

°fl °i^-£l^ #i^£l(DHH oil ol Ell- 71^- ^ ^#*Kr ^^(86)^: i^^Vcf. 

<94> je^, *cfl^S|.7l 21 ^11^1(50)51- ZL5l-^- = £l^ ^(88a)-8: 7>*M ^11^-^1(50)5^ cflo] 

Hl» ojE^jol^^ 9jEls)H^(88)-I- i^-*Vc}. 

<95> o}^s.] y o]z]i£ Jf^S.^ ^JfLo} ^^O.S.«-El ^.S^>7l fl«H S\ 3.7} #(C) ^ ^^^1 

<96> olfif ^-ol ^-cl^H-§- ^£3. -E.2H*K80)Tr 7flsll?lH^(82b)-I- 7fl3ql^V^ ^ 

^3L(D)# M&^r ^ ^^(86)* °l-§-*M ^tliH(D)^Hl cflolEll- 71^ ^ ^# 
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<97> t^i3* J=eJ-°ltH(80)£- %-Vi\$.3\-7)<2) »1 1^1(50)^1 ^€ ^«H58) 

1- -f-sH ^1^-^1(50)^ ^SH, ^11^-^(50)^ t)^3. ^-?}°}*](80)t± 

<98> oH, ^4js)i=. cflolE^ ^^(86)^1 S}*H #^a(D)^Hl 7}^S\7]^ 7fl^^4. 

<99> t!-^, ol^VoflA^ ^e) nl^a =5|oitt](7o, 80)» ^cfl^s}-7l^ ^1^1(50) 

vfl^ ^ $1^, °l^tb >fli^l(50)^ S)S7)^H1 ^ia J=el- 

^1*1(70, 80)51 <MiiL ^^a]^o> ^-cf. 

<ioo> ^Hi^i ii^>#, tl^a :el51-o]^(7o, 80)^ ^#<y aei(ioo), ^ 

(76) HL^- #^(86), H^ZL ^lE-1ffllol> 1 «.(78 j 88)» 3^-7l#(C)* ^11^-^1(50)^1 

<ioi> ZL5l^, cl^a =^01^(70, 80)^1- ^l^l(50)fe <M« ol^-Tfl ^cf. 

<i02> 1-^, o]e^ ^-sjs-ofl^. c^a =el-oltH(7 0> 80)^1 5HHi(72, 82a, 82b) ^ f^^Y 

^(73, 83)^ *fl£^ ^ tf. 
<103> ol^lA^ gtg^. H >«4 ^-o. d^a. H.e1-olHl(70, 80)^ M^^7H ^-g-Slfe ^1^ 

^1^(70, 80H1 7flS!-g- 0l^Al7}7lSl DflolBl ^-g-^-g- ^71^0.5. SHM *3 ^ 

o}^ £n> o>qel. nfl*- *)^$. ol^-f-Al7l7l3l ^0^^ S^A] Zj ^ o^cf. 

<104> ZlSlJl, 7flo]-§- ol^Al 71 7H t^ia ^.el-OlHl(70, 80)7> 3} -g-Jg ofl n}-^ A}-g-7}^ ^ 

^ c]i3(D)t ^l^A-1 sjjlofl oj-ej- cliH(D)# #e)H*H ^S}-, ££ 
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<105> U*3H, ^ ^°fl 7fl^ ol-^-f-A]7l7l^ %-§-i» ^ ^ 6.^, $*g-°] o. 

7\^o) 5}EC]A aL+ fc]A af 7 flo].g. o]^A]7l7lollAi A>-g-^- ^ OJCH 3*0 

<106> ^7)t.V ^*Hfe ■& tf 1 ^ H}^^ *H+S] ^AHl* ^r$& %6\) £^}SL , M. 

l^S] ^-g- olSf ^ ^H] tb^Sl^ <=»VM^ ^ ^S} ^ vfloflA^ ^^^>7fl 

<107> ^7]^ ;£o) ^£]j7 ^-g-S^ ^. ^-^ofl 43 ^ ZL SEi# ^ -g-^V 7^ 

<108> at V, 7flol-g- o]^Al7l7l^ Af-g-7>l-ol ^ o] E] # ^ floj o] -g^A] 7l 7l 
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[^t 1 * 1] 

^ ^ ^ d ^ 3L^-*H ^3tt 3x1^-4; 

^7] A^Hi <^^5. Jl^s]^ ^o.^ ^f^l^ cl^37> ^S]^ HHBflol^ol ^Uj^i, 
SEi ; 

[^^* 2] 

4 1 *M &°H, *M^2l 
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3] 

1 %H] &<H*i, #7l «H-3)S] *§#£)£r 
[^^J- 4] 

*fl 1 *<M1 5U<H*I, #71 SEjSl nfzLLilE^ ) 
#71 SE^ ^j-«-^ofl u>ZLUilB <M*H ^*Hr ^-i- ^^-S *>fe ^3. i=EM 

5] 

4 %H1 &<>H, ^- 7 1 n>ZLvilB 
#71 SBlS] ^ «g=fil ^-^ol -g-^51^ ^o] yj-s).^^ 500nm ufl*] lOOOnm^ 3. 

71S. ol =Lo^l^ ^^<L2. t)+3. =5}ol^-g- i^s. ^ 

[%^# 6] 

1 ^Hl 5^^, #71 SB-l^l n>ZLVilH^, 
#71 SE]o] ^^ofl n>nuilH ^Sj-o} ^-1: ^SLS. f>}^ 3^3. ^^1 

al-g- i^l- s.e^ . 

[^^J- 7] 

6 %H1 SU^i, #71 *}ZLVilH &^gr, 
#7l iHE^ ^>«.igofl ^ oj^ «-^ol -§-^^ol ^o] #sj-£l514If- 500nm tfl*l lOOOnm^l 3. 

7is ^-^0.5- ^ cj^a ^sl-oitti-8- i^i- s.e-1. 
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[^t 1 * 8] 

35.71^; 

<#7] S)5.7)^H1 i^^fe ^^S. « S}-?-^; 

^ ^ ^ °1 ^ 3L«"*H ol^-sj-s-^ti.^ 31)^-4; 

l^^r ^7l7>; ^ 

*>-¥-^°fl^ ^7l^ ^^-§-# *>o} ^^]. 7 )^^. ^a]^ uV^MlH7> ^tllS]^ 

9] 

8 %H1 &<>H, #7) 4£EO] ^^igofl ^Sjfe- 
A oM sjef-aj. ^<^*1- ^T-flS. ol^^l o.^] t J7<a-« A >^H 33-8: ^HJA 

[$^* 10] 
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111 

#7) 3. E-] 5] SH^l ^ <#<^ ^-^o] -§-3s)cH #3-5) i.-^ 500nm lOOOnmS] 3 

12] 

8 * 0 H] Sd^, #7l 5LE^ nl-nuilH^, 

^-i- 2-e-i. 

[3^8" 13] 

*fl 12 lH 9X°1*], ^71 n>ZLVilH 

^-71 S.E^ *>Jf*Hl ^ <#2] ^o) -g-^sH *mo] 7^5)5.^ 500nm lOOOnm^ 3 
14] 

HI- ^^l^l^ 2^7} p>^^ cl^H = eH*1* , 

^7} i^l- 2.E^ ^-^1^ 33.71^1 <g^S]^ 21^.7)^04, o] 2)S.7l^ 0 >ofl JL 

^*13^7 -^tiS ZL iflJfS. A>^E 7 |. 5)^ 7>^>7ll ^71 A>H 

°1 ^# *g^5)£r JZ)^, »&7} f>}^-$ 2] <L}^ 

^91%$: #71 £|3.7l^ ^ofl ^^sl^ *§Aj5]^ #717}- ^ #71 42H 
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ofl «J*fl3. 3L^S\±t %o_g. tf^ofl^. €\^3.7\ <&^S\$= €*M"&<>1 ^^o]]^. # 

#3l*|-g"g- *M ^7>7l^^; ^Al^lfe n>Z!VilB7> ^W]^ S E^|» 3L^«H 

15] 

A 14 %H1 floH, ^-71 £.*flfe, 

^4]^ ^JjL £ 71^ = 1- ^^7l°] ^ OJjL ^ 7fl^I-§- 

°lW^l7l7l. 

16] 

A 14 ^Hl $a<>H, #71 £-*fl*r, 

7fl^l^| ^^^7> 7V^>^ ( ^^^1 ^^E^ ^iJ2^-7> 7>^tb PDA«?1 3* ^ 

<LS. *}±r 7flo]-§- ol^Al7)7l. 
17] 

14 ^Hl 5^1, #7] £.*l]*r, 
18] 

14 ^Hl $U<>H, ^1-7) clian^oiai^, 

41 71 71. 
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[^t 1 * 19] 

*ll 14 *<H1 &M*1, #71 c]>iHS.eHalfe, 

^iL«- ^o^lr ^i37} ^-§-5]^ ^^H^^ol^o] ^-g- ^^jo S ^ 

20] 

S i5}±t 7fl<y-g- ol^A]7l7l. 
[^^J- 21] 

*\) 14 %H1 5a<H*1. ^"71 ^-f^ ^^1 ££r, 

A o V 7l ol^s-^tiejl 4i7flS ol^^^l JI^A}^ ^^tb ^J* 

^ *V^r 7fl<?l-g- o]^Al 71 7l. 
22] 

»1 14^1 Sa«H^ . ^71 S.E-]°} ^ofl v}QQ n>ZLX.i)H^, 
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23] 

*H 22 %H] 5a°H, #7) "V^lH S-^fr, 

-*7l ^^oj] ^ oj:^ «.^ol -§-^s)<^ x)-ejol 7 j-5)-5)£S. soonm vfl*l lOOOnm^l 3. 

[^T 1 * 24] 

all 14 %H1 Si^H, ^1 3.E]<*fl u>^^ n>ZLVl]H^-, 

^171 71. 

[^T 1 * 25] 

24 %><H1 floH. ^71 t»>ZLVi)H 
^-71 SEiSl s-V^-^ofl ^ <#o} «-^ol -g-^^H 7>^o] 7j-^-sl £ s. 500nm ^ lOOOnm^l 3. 
7)3. o]^o]x}^ ^ ^$<LS. 7fl<y-§- o]^Al7l7l. 

[^n 1 * 26] 

a» ^^1 ?1tt i^l- S.Z]7} o>^£ cl^3 c^-ojtJl^. 

A o V 7l S.Ei^ ^-xllSl 3j3.7l*efl ^3jo_S 2)5.71^, o] sj5.7l^Hl JL 

^^Tr ^r^-S-O-S € «H-3*h #7] *K-^M1 5)3 7>^>7fl A>HHSf, #7] 

# ^ °1 £-8: s^^l ^^MM S^Mfe °l%^el«.€ ^-71 sM^sq 
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°Htt Sl^T^ -tfJL^J-g-^: *H 3^1 3*1-71 ^-g- ^A^lfe o>ZLtilH7> S-B]^ S.^t} 

*\ °l*°Wfe 7 flo].g. 01^.^7} 71. 
[$^8- 27] 

*fl 26 5fl°W, <#7] 

71. 

28] 

26 %H1 5&°H. ^-71 ^lfe, 
711^1 ^ 3iL^M7> 7>^^ ( ^ti>^^l Jl^sH ^M^-7> 7>^-*V PDA<a ^ 

%SL3. 7>}$z 7fl<y-g- ol^Al7l7l. 
29] 

Xl 26 %H1 5a<H^i, #71 

^tfl-§- ^ ^ 7flo]-g- ol^Al7l7l. 

[^^*o> 30] 

XI 26 %H1 &<H>H, #71 v)^3.^°W$r, 

7>7l7l^-o]l 2]*}<*\ ^iL# 7-1 #*Hr *l-JE.cli3.^el-ol^ol ^ o. s.^ o. S ^ 7flo]-g- c] ^ 
#7l7l. 
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31] 

32] 

^71 ^7flS *>€£H £-31^ *A^1 ^1-711 ^t^HS! ^ 

S. 7flo]-g- o]^.^ 71 71. 

[^T 1 * 33] 

26 ^Hl &<>H, ^tgofl ^-g-, 

#71 ol^-^eltt^l °}**\& JL<&&A}^ tg^^j. ^ Jj-^ 

*}^r 7fl<y-g- ol^fAj 71 71. 
[^T 1 * 34] 

26 ty<*\] ^71 S.E-lo) ^Elofl n>^^ nfZLVilB^, 

^I7l7l. 
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35] 

*11 34 %H1 91°]*], ^71 n}ai|H 

^7] SEiS] SH^oJ) ^ -g-;*)£M ^o) 7j-g)-i]£S. 500nm ifl^j lOOOnm^l EL 
36] 

26 5^1, i^lr SEiofl p}^ n]-ZLV|]H^ ( 
^17171. 

37] 

*H 36 ^1 91°]*], ^"71 pj-HuilH 

^-71 S.E^ ^B^l ft°l -§-^5]^ 7>^o] Tj-^s] ;£-!=- 500nm lOOOnm^ 3 
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